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PROCESSOR AND A METHOD FOR 
HANDLING AND ENCODING 

NO-OPERATION INSTRUCTIONS 

FIELD OF THE INVENTION 

The present invention relates to a processor and a method 
for handling no-operation instructions, and also to a com 
puter program product. 

BACKGROUND TO THE INVENTION 

As is Well known, a processor executes a stream of 
instructions Which can perform many different operations. A 
nop (no-operation) is an instruction that does nothing, that is 
it has no effect on any state of the processor. 

On a traditional superscalar CPU, the nop instruction is 
used to pad out code (for alignment issues) or to provide a 
single cycle delay for timing critical operations. So-called 
VLIW (very long instruction Word) machines operate by 
encoding a plurality of instructions in a single Word. The 
machines are most effective When all instructions in a Word 
can be processed in parallel in a single clock cycle. HoW 
ever, it is often not possible to Write code in a suitable Way 
to achieve this. Take a simple example, Where a multiply 
instruction might take three cycles to complete, Which 
means that there Will be at least tWo clock cycles after the 
multiply instruction has been issued Where the result of the 
multiply instruction is unavailable. During this time it is 
expected that other instructions Will be executed Which do 
not rely on the result of the multiply instruction being 
available. HoWever, in some cases there is no other useful 
Work to perform While Waiting for the multiply instruction to 
be completed. In such an event, a nop instruction is used to 
provide a delay until the result of the multiply instruction 
becomes available. Instructions of different types can have 
different latencies (cycle time to completion), Which can 
lead to a much higher proportion of nop instructions than in 
traditional processors. 
One undesirable side effect of an increased number of nop 

instructions is an increase in the siZe of the program, as 
compared to the program Which Would be used by a tradi 
tional CPU. Conventionally each nop instruction has a bit 
length equivalent to that of an operative instruction. Larger 
programs can be undesirable as they take up more space in 
memory. Also, as most processors fetch their program via a 
cache system, an increase in program siZe can also result in 
an increase in the number of cache misses. Cache misses 
take up execution time and bus bandWidth and therefore the 
additional nop instructions can sloW doWn the program or 
otherWise have an adverse effect on the system. 

It is an aim of the present invention to deal With no 
operation instructions in a manner Which does not undesir 
ably increase the siZe of the program. 

SUMMARY OF THE INVENTION 

According to one aspect of the invention there is provided 
a processor for executing instructions comprising: an 
instruction decode stage and an execution stage, the instruc 
tion decode stage comprising means for generating no 
operation instructions and supplying said no-operation 
instructions to the execution stage, the number of no 
operation instructions to be generated being encoded in an 
operative instruction received at the instruction decode 
stage. 
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2 
Another aspect of the invention provides a method of 

supplying instructions to an execution stage of a processor 
Wherein at least some of said operative instructions to be 
executed by the execution stage each encode a number of 
no-operation instructions to be executed subsequent to that 
operative instruction, Wherein the method comprises; decod 
ing each operative instruction, determining Whether or not 
no-operation instructions are to be executed after said opera 
tive instruction and, Where it is determined that a number of 
non-operative instructions are to be executed, generating 
said number of non-operative instructions and supplying 
said no-operation instructions to the execution stage. 
A further aspect of the invention provides a computer 

program product comprising: program code means having a 
sequence of instructions to be executed by a processor, said 
sequence of instructions including at least some operative 
instructions Which encode a number of no-operation instruc 
tions to be executed such that When the program code means 
is loaded into a suitable processors a number of no-operation 
instructions corresponding to that encoded in the operative 
instruction is generated and executed after the operative 
instruction has been executed. 
As Will be clear, the code siZe can be signi?cantly reduced 

by utilising the invention by eliminating the need to include 
no-operation instructions Where the number of such instruc 
tions to be executed can be encoded in a preceding operative 
instruction. It Will be appreciated that it may not be possible 
to remove all no-operation instructions from the code, and 
therefore the facility remains to include some “conven 
tional” no-operation instructions in addition to the neWly 
encoded operative instructions. Nevertheless the reduction 
in the number of no-operation instructions included in the 
code can be signi?cant depending on the encoding scheme 
Which is utilised as discussed in more detail in the folloWing. 

For a better understanding of the present invention and to 
shoW hoW the same may be carried into effect, reference Will 
noW be made by Way of example to the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a knoWn processor 

architecture; 
FIG. 2 is a schematic diagram illustrating instruction 

bundlings; 
FIG. 3 is a schematic diagram of a neW processor archi 

tecture for generating no-operation instructions; 
FIG. 4 is a diagram of an instruction format in Which the 

number of no-operation instructions to be generated is 
encoded; and 

FIG. 5 is a functional block diagram of a knoWn processor 
architecture. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 is a schematic diagram of an existing processor 
arrangement. It Will be clear that many of the essential 
elements to implement a processor are not illustrated in FIG. 
1 because they are not germane to the present invention and 
are Well knoWn to a person skilled in the art. In particular, 
FIG. 1 does not shoW the instruction memory, the data 
memory or the register ?le associated With the fetch, decode 
and execution components Which are shoWn in FIG. 1. Thus, 
FIG. 1 illustrates a fetch stage 2, a decode stage 4 and an 
execution pipeline stage 6. The fetch stage 2 is shoWn to 
incorporate an instruction cache 8 to illustrate the fact that 
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instructions are fetched from main memory into an instruc 
tion cache prior to dispatch to the decode stage. Instructions 
are held in main memory in the form of very long instruction 
Words (VLIWS) each Word having a number of instructions, 
for example four 82 bit instructions. Instructions are fetched 
from the main memory in the form of cache lines, each cache 
line for example being 64 bytes long and containing sixteen 
instructions. In each fetch cycle, instructions are supplied 
from the fetch stage 2 to the decode stage 4 Which includes 
an instruction buffer 10. The instruction buffer 10 fetches 
four instructions at a time and determines by examining a 
stop bit (discussed later) hoW many of these instructions can 
be executed in parallel. It Will be appreciated that the 
pipeline stage 6 can be implemented in a number of different 
Ways but in any event is capable of executing more than one 
instruction in parallel in the same cycle. Instructions Which 
can be executed in parallel are referred to herein as a 
“bundle” and the bundle of instructions is supplied from the 
decode stage 4 to the execution pipeline 6 along the instruc 
tion path 12. The instruction pipeline Which is illustrated has 
a read stage 14, a ?rst execute stage 16, a second execute 
stage 18 and a Write back stage 20. Instructions are organised 
in the instruction buffer 10 to take into account the facilities 
available in the execution pipeline stage 6 to provide instruc 
tions Which can be executed in parallel. In the terminology 
used herein, each of the instructions Within a bundle is called 
a “syllable”. 

FIG. 5 is a functional block diagram of a knoWn processor 
architecture. The processor 100 has a CPU 102 coupled to a 
main memory 104. The CPU 102 comprises a fetch stage 
110, a decode stage 112, and an execution pipeline 114. 

Instructions Which do not have any result on the processor 
state are referred to as no-operation or nop instructions. The 
effect of nop instructions on the sequence of execution of 
instructions is illustrated diagrammatically in FIG. 2 in 
relation to the folloWing sample set of instructions. In the 
folloWing sample set, the double semi-colon denotes a stop 
bit Which is set on the last syllable in each bundle of 
instructions to be executed in parallel. 

Mul r1 = r2, r3 <= Stop bit is set to 0 
Add r2 = r2, r3 <= Stop bit is set to 0 
Add r3 = r3, r4;; <= Stop bit is set to l 
Nop;; <= Stop bit is set to l 
Nop;; <= Stop bit is set to 1 
Add r1 = r1, r5;; <= Stop bit is set to 1 

Thus, the instructions are fetched into the decode stage in 
groups of four as illustrated in FIG. 2, that is With instruction 
1, instruction 2, instruction 3 and instruction 4 in a ?rst 
group and instructions 5 to 8 in a second group. 
At the decode stage 4, the instruction buffer organises the 

instruction to supply the MUL and ADD) instructions Inst1, 
Inst2 and Inst3 as a single bundle in cycle 1 to the execution 
pipeline stage 6. The ?op instruction Inst4 is then supplied 
in cycle 2, folloWed by the next nop instruction Inst5 in cycle 
3. Finally, on the fourth cycle, the single instruction Inst6 is 
supplied to the execution pipeline stage 6. In FIG. 2, the nop 
instructions Inst4 and Inst5 are encoded as 32 bit instruc 
tions Which are held in the instruction memory forming part 
of the VLIW. The number of nops stored in any particular 
code sequence can be signi?cant. A sample section of code 
for a VLIW processor manufactured by STMicroelectronics 
and knoWn as the ST210 Was pro?led in order to determine 
the number of nops and the results given in the folloWing 
table, Table 1. Clearly, a lot of memory space is utilised in 
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4 
storing nops, and many cache fetches are used up for 
operations Which do nothing, or have no perceived effect on 
the state of processor system. The manner of dealing With 
nop instructions discussed in the folloWing is designed to 
overcome this dif?culty. 

TABLE 1 

Number of nops Percentage of 
in a roW Occurences Total nops ?ops 

l 638 638 46% 
2 278 556 40% 
3 64 192 14% 
4 0 0 0% 
5+ 0 0 0% 

Total 1386 100% 

According to the described embodiment of the invention, 
nops are no longer all encoded as separate individual 
instructions forming part of the code set, but are generated 
by the processor itself. The generation of nops is dependent 
on the encoding of one or more ?eld of an existing valid and 
normally executable instruction. FIG. 3 is a schematic 
diagram of revised processor architecture for implementing 
the invention. In FIG. 3 like numerals denote like parts as in 
FIG. 1. The processor of FIG. 3 differs from that in FIG. 1 
by the provision of a nop generator 11 connected to receive 
instructions and control signals from the instruction buffer 
10. A bundle of instructions is received from the instruction 
buffer 10 along instruction path 13. The instruction buffer 10 
supplies a valid control signal along line 15 and receives a 
stall signal from the nop generator along line 17. The 
instruction buffer 10 of FIG. 3 differs from the instruction 
buffer 10 of FIG. 1 in its ability to read particular instruction 
?elds to determine Whether or not a nop is to be generated. 
This is discussed in more detail beloW but before looking at 
the precise instruction encoding a brief description of opera 
tion of the processor of FIG. 3 Will be given. The instruction 
cache 8 delivers cache lines to the instruction buffer 10. The 
instruction buffer 10 assembles bundles of instructions and 
supplies them to the nop generator 11. If the valid signal on 
?ne 15 is false, the nop generator 11 dispatches a nop 
instruction along path 12 to the execution pipeline stage 6. 
If hoWever the valid signal on line 15 is true then the bundle 
of instructions generated by the instruction buffer on line 13 
is passed by the nops generator 11 to the execution pipeline 
stage 6 along path 12. 

In addition, each time a nop instruction is generated by the 
nop generator 11 and supplied to the execution pipeline 
stage 6 the instruction buffer is stalled by Way of a command 
along stall line 17 to hold up the supply of the next bundle 
of instructions. The nop generator 11 includes a nop counter 
19 Which holds a count of the number of nops to be 
generated (dependent on the instruction encoding as dis 
cussed in more detail beloW) and decrements the count each 
time a nop has been output to the pipeline stage 6. 

FIG. 4 illustrates an encoding format for a 32 bit instruc 
tion. In the instruction format of FIG. 4: 

bits 0 to 5 identify a ?rst source register Src1, 
bits 6 to 11 identify a second source register Src2, 
bits 12 to 17 identify a destination register Dest, 
bits 18 to 20 identify a branch destination, 
bits 21 to 25 de?ne the opcode for the instruction, 
bits 26 to 29 de?ne the type of the instruction, 
bit 30 is the novel nop bit to be discussed in more detail 

later, and 
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bit 31 is the stop bit, also discussed later. 
The stop bit is set by the assembler if the syllable is the TABLE 3-COI1IiI111ed 

last in the bundle. This de?nes in each case the end of the 
. . . . Nops Total nops 

group of 1nstruct1ons Wh1ch can be executed 1n parallel. remov?d Total Nops R?mov?d 

The nop bit ?eld alloWs a nop bit to be set such that a 5 Number Of Number Of from remov?d From s?lnpl? 
single nop instruction is generated by the nop generator 11. , nops in a nops all,“ Sample from Sample Code 
If the bit is not set, no nops are generated. Such an Bits TOW compression code code percentage 

arrangement alloWs single no-operation instructions to be 3 1 0 638 1386 100% 
generated folloWing the instruction in Which the nop bit 30 2 0 556 
is set. This is a signi?cant improvement because it substan- 10 i 8 19% 
tially reduces the number of nops that have to be encoded as 5 0 0 
full instructions in the code. However, it is clearly advan 
tageous to have more than one bit in the nop bit ?eld so that _ _ _ _ 

a plurality of nops can be generated by the nop generator Table 4 1nd1cates 'the equivalent table Where the combined 
depending on the number of bits Set in a multiple ?eld‘ 15 nop' bit and stop b1t encoding scheme discussed above 1s 
Where the instruction encoding format alloWs, a multiple unhsed' 
nop ?eld can be provided. 

In the present case, it is possible to take advantage of the TABLE 4 
semantics of the stop bit in the folloWing Way. It only makes 20 Nops 
sense to encode nops in one of the syllables in a bundle. By removed 
alWays encoding the nops in the last syllable of each bundle, Numb? of Numb? of froml T t 1 Total Hogs 
the stop bit is 'alWays set When nops are encoded in a Bits norr’zvlvn a cgggrjssin Sig’; rigs/:55 {Ziggy 
syllable. Thus 1t 1s poss1ble to use a 1 bit nop b1t ?eld 
together With the stop bit to alloW up to tWo nops to be 25 (1)36 ; 8 222 1322 95% 
encoded as indicated in Table 2 below, 103 de d 3 1 128 

stop 4 2 0 
TABLE 2 bit 5 2 0 

Stop bit Nop bit-?eld Meaning 
30 Clearly there is a signi?cant advantage to be gained using 

0 0 There are, ?ne?“ either a single bit nop, a combination of single bit nop ?eld 
syllables 1n thls bundle. . . . . . 

1 0 This is the last syllable in and stop bit and still further W1th a mult1ple b1t ?eld for 
the bundle and no HOps encoding nops. Even a reduction in the number of nop 
Will fOllOW- instructions Which need to be fully encoded of 75% (number 

0 1 This is the last syllable .in 35 of bits 1 in Table 3) represents a signi?cant reduction in 
the bundle and l nop W1ll . . 
follow unnecessary code. A simple example of use of the nop bit 

1 1 This is the last syllable in ?eld is illustrated beloW. In the folloWing sample sequence 
th? bundl? and 2 Hops of instructions, nop instructions are encoded fully and 
will follow‘ appear separately in the instruction scheme. 

40 Mul rl:r2, r3;; 
As mentioned above, the number of bits Which are free for Nop; 

encoding nops a?cects the number of nops Which can bb Nop; 
encoded in a single syllable, and therefore the number of Add f1:f1, r5;; 
nops Which it is possible to remove as fully encoded With the neW scheme, the code is compacted to: 
instructions from the code. For the code sample exempli?ed 45 Mul_nop2 r1:r2, r3;; 
in Table l, the folloWing table, Table 3, denotes the e?cect of Add r1’ 5;; 
the increase in number of bits used to encode nops (the The two nop instructions are Simply encoded into the 
extreme left hand Column) on the percentage of nops whleh multiply instruction using the combined stop bit and single 
can be removed from the Sample Code (the extreme right 50 nop bit ?eld to encode tWo nops as exempli?ed in Table 2. 

hand Column)‘ Reverting to FIG. 3, it Will be noted that the nop generator 
11 examines the encoding of the stop bit and nop bit ?eld of 

TABLE 3 the last syllable in each bundle it receives. When these bits 
Nops Total nops encode a non-Zero number of nops then it stores the nop 

removed Total Nops Removgd 55 count in its counter 19 as it send the bundle of instructions 
Number of Number of from removed From Sample to the pipeline stage 6 along path 12. On the next cycle, the 

, nops in a nops all,“ Sample from Sample Code nop count Will be non-Zero. When the nop count is non-Zero, 
Blts roW compresslon code code percentage . . 

the nop generator stalls the 1nstruct1on bu?cer 10, outputs a 
1 1 0 638 1044 75% nop to the pipeline and decrements the nop count as already 

2 1 278 60 discussed. 

3 i 12g In this Way, the no-operations are introduced into the 
5 2 0 instruction stream just ahead of the execution stage such that 

2 1 0 638 1386 100% they have the same e?cect on timing as they Would have done 

i 8 is if they had been present in the original code. 
4 1 0 65 It Will be appreciated that in place of a stop bit ?eld, it 
5 1 0 Would be possible to have a “go” bit ?eld, that is a bit set on 

each but the last instruction in a bundle. 
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What is claimed is: 
1. A processor for executing instructions comprising: 
an instruction decode stage; and 
an execution stage, the instruction decode stage compris 

ing means for generating no-operation instructions, 
Wherein the instruction decode stage is operable to 
supply in a ?rst operational cycle a bundle of operative 
instructions to the execution stage, each operative 
instruction in the bundle including a stop-bit ?eld 
Which is set for a last instruction in the bundle, and to 
supply a number of no-operation instructions in sub 
sequent operational cycles to the execution stage, the 
number of no-operation instructions to be generated 
being encoded in no-operation ?eld and the stop-bit 
?eld of an operative instruction in the bundle, Wherein 
the execution stage is operable to execute the bundle of 
operative instructions in parallel. 

2. A processor according to claim 1 Wherein said gener 
ating means comprises means for reading said no-operation 
bit ?eld. 

3. A processor according to claim 2 Wherein the no 
operation bit ?eld is a single bit. 

4. A processor according to claim 2 Wherein the no 
operation bit ?eld is multiple bits. 

5. A processor according to claim 1 Wherein the generat 
ing means comprises a counter Which holds the number of 
no -operation instructions to be generated and is decremented 
each time a no-operation instruction is supplied to the 
execution stage. 

6. A method of supplying instructions to an execution 
stage of a processor Wherein at least one operative instruc 
tion to be executed by the execution stage encodes a number 
of no-operation instructions to be executed subsequent to 
that operative instruction, Wherein the method comprises: 

decoding each operative instruction; 
determining a number of no-operation instructions to be 

executed after said operative instruction based on a 
no-operation ?eld and a stop bit of the operative 
instruction; 

supplying, in a ?rst operational cycle, a bundle of opera 
tive instructions to the execution stage for execution in 
parallel, each operative instruction in the bundle 
including a stop bit Which is set to identify the last 
operative instruction in the bundle; and 

Where it is determined that at least one no-operation 
instruction is to be executed, generating said number of 
no-operation instructions and supplying in subsequent 
operational cycles said no-operation instructions to the 
execution stage. 

7. A method according to claim 6 Wherein said no 
operation ?eld is a single bit ?eld. 

8. A method according to claim 6 Wherein said no 
operation ?eld is a multiple bit ?eld. 

9. A computer program recorded on a computer readable 
medium, comprising: 

program code means having a sequence of instructions to 
be executed by a processor, said sequence of instruc 
tions including at least some operative instructions 
Which encode a number of no-operation instructions to 
be executed in a no-operation ?eld and a stop bit ?eld, 
such that When the program code means is loaded into 
a suitable processor, a bundle of operative instructions 
is supplied in a ?rst operational cycle to an execution 
stage for execution in parallel, Wherein each operative 
instruction in the bundle includes a stop bit ?eld Which 
is set for the last operative instruction in the bundle, and 
a number of no-operation instructions corresponding to 
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8 
that encoded in the operative instruction is generated 
and supplied in subsequent operational cycles to the 
execution stage for execution after the operative 
instruction has been executed. 

10. The computer program of claim 9 Wherein said 
instruction sequence also includes no-operation instructions. 

11. A processor, comprising: 
an instruction bulTer to receive a bundle of instructions, 

each bundle comprising at least one operative instruc 
tion, each operative instruction including a stop ?eld 
Which indicates Whether the operative instruction is a 
last operative instruction in the bundle; 

a no-operation instruction generator communicatively 
coupled to the instruction bulTer; and 

an execution pipeline stage communicatively coupled to 
the instruction bulTer and the no-operation instruction 
generator, Wherein the processor is con?gured to: 

pass the bundle of instructions from the instruction bulTer 
to the execution pipeline stage for execution in parallel; 

determine a number of no-operation instructions to be 
passed after the bundle of instructions, the number 
being encoded in a no-operation ?eld and the stop ?eld 
of an instruction in the bundle of instructions; and 

pass the determined number of no-operation instructions 
from the no-operation instruction generator to the 
execution pipeline stage after passing the bundle of 
instructions to the execution pipeline stage. 

12. The processor of claim 11, Wherein each operative 
instruction in the bundle includes a no-operation ?eld. 

13. The processor of claim 11, Wherein the processor is 
con?gured to determine the number of no-operation instruc 
tions to be passed after the bundle of instructions based on 
the last operative instruction in the bundle. 

14. The processor of claim 13, Wherein the stop ?eld 
comprises a stop-bit and a no-operation bit. 

15. The processor of claim 11, Wherein the determined 
number of no-operation instructions is Zero. 

16. A computer readable medium containing a set of 
instructions for execution by a processor, the set of instruc 
tions comprising bundles of instructions for parallel execu 
tion and including at least one operative instruction in each 
bundle, each operative instruction comprising a stop ?eld 
containing an indication of Whether the instruction is a last 
operative instruction in a bundle and Wherein each bundle of 
instructions contains an indication of a number of no 
operation instructions to be executed after execution of the 
bundle of instructions encoded in a no-operation ?eld and 
the stop ?eld in an operative instruction in the bundle. 

17. The computer readable medium of claim 16, Wherein 
each operative instruction comprises a no-operation ?eld for 
storing an indication of a number of no-operation instruc 
tions associated With the operative instruction. 

18. The computer readable medium of claim 16, Wherein 
the stop ?eld comprises a stop bit and the no-operation ?eld 
and the stop ?eld of the last instruction in a bundle of 
instructions contains an indication of a number of no 
operation instructions associated With the bundle of instruc 
tions. 

19. A processor for executing instructions, comprising: 
an instruction decode stage having means for generating 

no-operation instructions; and 
an execution stage, Wherein the instruction decode stage 

is operable to supply in a ?rst operational cycle a 
bundle of operative instructions to the execution stage, 
and to supply a number of no-operation instructions in 
subsequent operational cycles to the execution stage, 
each operative instruction in the bundle including a 
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stop bit ?eld Which is set for the last operative instruc 
tion in the bundle, the number of no-operation instruc 
tions to be generated being encoded in a no-operation 
bit ?eld and a stop bit ?eld in an operative instruction 
in the bundle, Wherein the execution stage is con?gured 
to execute the bundle of operative instructions in par 
allel. 

20. The processor according to claim 19 Wherein the 
generating means comprises a counter Which holds the 
number of no-operation instructions to be generated and is 
decremented each time a no-operation instruction is supplied 
to the execution stage. 

21. The processor according to claim 19 Wherein the 
generating means comprises means for reading said no 
operation bit ?eld and said stop bit ?eld in said operative 
instruction in the bundle. 

22. A method of supplying operative instructions to an 
execution stage of a processor Wherein at least some of the 
operative instructions to be executed by the execution stage 
encode a number of no-operation instructions to be executed 
subsequent to the operative instruction, the number of no 
operation instructions to be executed being encoded in a 
no-operation bit ?eld and a stop bit ?eld in an operative 
instruction, the method comprising: 

decoding each operative instruction; 
reading said no-operation bit ?eld and said stop bit ?eld 

to determine the number of no-operation instructions to 
be executed after said operative instruction; 

supplying in a ?rst operational cycle a bundle of operative 
instructions to the execution stage for execution in 
parallel, each operative instruction in the bundle 
including a stop bit ?eld Which is set for the last 
operative instruction in the bundle; and 

When it is determined that at least one no-operation 
instruction is to be executed, 
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generating said number of no-operation instructions; 

and 

supplying in subsequent operational cycles said no 
operation instructions to the execution stage. 

23. A method according to claim 22 Wherein said no 
operation bit ?eld is a single bit ?eld. 

24. A method according to claim 22 Wherein said no 
operation bit ?eld is a multiple bit ?eld. 

25. A computer program recorded on a computer readable 
medium comprising: 

program code means having a sequence of instructions to 
be executed by a processor, said sequence of instruc 
tions including at least some operative instructions 
Which encode a number of no-operation instructions to 
be executed, the number of no-operation instructions to 
be executed being encoded in a no-operation bit ?eld 
and a stop-bit ?eld in an operative instruction such that 
When the program code means is loaded into a suitable 
processor, a bundle of operative instructions is supplied 
in a ?rst operational cycle to an execution stage for 
execution in parallel, Wherein each operative instruc 
tion in the bundle includes a stop bit ?eld Which is set 
for the last operative instruction in the bundle, and a 
number of no-operation instructions corresponding to 
that encoded in the operative instruction is generated 
and supplied in subsequent operational cycles to the 
execution stage for execution after the operative 
instruction has been executed. 

26. The computer program of claim 25 Wherein said 
instruction sequence also includes no-operation instructions. 


